Introduction
Due to the close anatomical relationship of the maxillary sinuses to the dentoalveolar complex, surgical procedures involving these anatomical structures represent a part of a everyday practice in oral surgery and implantology. Those interventions are directed mainly towards the treatment of odontogenic infections of the sinuses as well as surgical treatment of oroantral fistulae and odontogenic cysts and tumors of the upper jaw invading the antrum. Traditional approach under such circumstances is a Caldwell-Luc type of surgery, comprising osteotomy of the anterior sinus wall and creation of artificial opening of the sinus into the inferior nasal meatus. Although high success rates are reported, this kind of surgery may result in significant long-term complications, such as sclerosis of the antral walls, collapse of the sinus and creation of the postoperative cysts of maxilla (Nemec at al., 2009) . Also, widespread use of dental implants resulted in development of numerous techniques of alveolar bone augmentation in order to provide adequate amount of bone for implant placement. Many of those techniques involve the maxillary sinuses. However, complications of dental implant placement and augmentation procedures may include injuries to the maxillary sinuses, infections of the sinuses and displacement of augmentation material or implants themselves into the sinus. Again, the primary treatment of those complications includes surgery of the sinus, most commonly a Caldwell-Luc procedure. Recent technological advances in field of endoscopy resulted in substantial improvement in techniques of endoscope-controlled surgery of nose and paranasal sinuses. Those techniques proved to be very useful in this area of complex anatomy and limited access to the surgical field. In particular, endoscopic surgery of the maxillary sinuses is widespread and has a long track of good results in ENT surgery. This is especially true for functional endoscopic sinus surgery (FESS). This technique, proved to be safe and effective for treatment of both chronic rhino-sinusitis and nasal polyposis (Chiu & Kennedy, 2004) , nowadays is widely accepted as a standard of care for patients who require surgical treatment of chronic rhino-sinusitis. In contrast to this, surgical treatment of odontogenic diseases of the maxillary sinus still predominantly comprises traditional surgical techniques. Recently, several studies reported results of FESS for treatment of odontogenic sinusitis. Also, new techniques of endoscopeassisted surgery of odontogenic cysts and tumors were described. Finally, endoscope-controlled sinus augmentation and endoscopic treatment of implant-related complications involving the maxillary sinuses were reported in the literature. Therefore, the aim of this article was to describe clinical problems encountered in this field, to briefly discuss indications for the surgery and to analyze available treatment options and criteria for selection of optimal treatment modality. Also, a literature review will present available data on endoscopic surgery for treatment of odontogenic diseases of the maxillary sinuses, as well as for sinus augmentation procedures and treatment of implant-related complications affecting the maxillary sinuses. Finally, the level of current scientific evidence on these issues will be evaluated.
Odontogenic maxillary sinusitis
Apart from more common rhinogenic sinusitis, some cases of maxillary sinus infections are related to odontogenic sources. This entity, designated as odontogenic maxillary sinusitis (OMS) accounts for approximately 10-12% of all cases of maxillary sinusitis (Mehra & Murad, 2004) . The most common cause of OMS are oroantral fistulae (OAF) (Figures 1a and 1b ) which are defined as pathological communications between the oral cavity and the maxillary sinus (Brook, 2006) . Usually, they result from unsuccessful healing of Schneidarian membrane perforations that occur during tooth extractions and other surgical procedures involving alveolar processes of the upper jaw. In contrast to oroantral communications, which occasionally may heal spontaneously, most cases of OAF and subsequent maxillary sinusitis will require some kind of surgical treatment. This treatment varies from simple fistula closure by local flap to endoscopically assisted surgery of the maxillary sinus. Besides oroantral fistulae, other common causes of OMS are chronic periapical or periodontal odontogenic infections, odontogenic cysts of the maxilla and iatrogenic factors, including placement of dental implants, sinus augmentations and intra-antral foreign bodies www.intechopen.com (Brook, 2006; Zimbler et al., 1998) (Figure 2 ). What is common for all these conditions is that disruption of the sinus membrane results in creation of a pathway through which oral microorganisms invade the antrum, resulting in sinus inflammation. Fig. 2 . Cone-beam CT of a patient with OAF and a root tip pushed into the sinus. Such situation is usually followed by pronounced inflammatory reaction.
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Traditionally, OMS is treated by a Caldwell-Luc type of surgery (Guven, 1998) or by conservative procedures, including antibiotics and sinus irrigation, followed by surgical treatment of odontogenic source of infection (Dolanmaz et al., 2004) . Caldwell-Luc operation is criticized as aggressive surgery with relatively high incidence of complications (De Freiatas & Lucente, 1988; Ikeda et al., 1996) . Most important of all, efficacy of inferior meatal antrostomy, typically performed in this kind of surgery, is doubtful, as the mucociliary clearance remains directed toward the natural sinus ostium in the middle meatus (Kennedy & Shaalan, 1989) . Car & Juretić (1998) and Al-Belasy (2004) , showed that inferior meatal antrostomy might be avoided, at least in some patients. Nevertheless, opening of the sinus on its anterior wall has to be performed, which results in permanent defect of anterior maxilla, sclerosis of the antral walls and collapse of the sinus cavity (Nemec at al., 2009 ). This kind of defect could complicate future prosthetic rehabilitation of these patients, regarding possible use of dental implants.
Functional endoscopic sinus surgery for treatment of odontogenic sinusitis
level of the natural sinus ostium, in the middle nasal meatus. Therefore, FESS is directed towards establishment and preservation of osteomeatal complex patency. It aims to restore sinus ventilation and reestablish mucociliary clearance, which in turn results in resolution of sinus disease and maintenance of healthy sinus mucosa (Stammberger, 1986; Kennedy, 1985) . It was demonstrated that such therapeutical approach is a viable option for treatment of both maxillary sinusitis and other inflammatory conditions affecting this anatomical structure (Busaba & Kieff, 2002) . In contrast to rhino-sinusitis, most cases of OMS are still treated by a Caldwell-Luc type of surgery. However, several studies were published, reporting results of FESS for treatment of chronic odontogenic sinusitis (Lopatin et al., 2002; Costa et al., 2007; Andric et al., 2010; Albu & Baciut, 2010; Hajiioannou et al., 2010) , which will be discussed in details later in this chapter.
Surgical technique
Endoscopic surgery of the maxillary sinuses is most commonly based on usage of rigid endoscopes, usually of 4.0 mm diameter. These endoscopes, providing different angles of vision, from 0 to 120 degrees, allow for good visualization of all parts of the osteomeatal complex, sinus ostium and sinus itself. Also, a set of specially designed surgical instruments includes different biting and grasping forceps, cutting knives and microdebriders. This kind of surgery is usually done with patient under the general anesthesia. If possible, carefully controlled hypotension is useful to minimize bleeding during the procedure (Eberhart et al., 2007) since it was shown that pronounced intraoperative bleeding correlates with higher failure rates in endoscopic sinus surgery (Albu & Baciut, 2010) . Also, infiltration of surgical field with local anesthetic solution containing epinephrine is very helpful for this purpose. Procedures starts with careful medial dislocation of the middle turbinate which allows good visualization of the middle nasal meatus, uncinate process and ethmoidal bulla. Uncinate process is cut by a sickle-knife in a direction parallel to its upper edge and removed by grasping forceps (Figures 3a, 3b and 3c ). After that, natural sinus ostium is identified and subsequently enlarged in a postero-inferior direction. Ostium is enlarged to the size that should allow access to the sinus with appropriate instruments and also effective drainage of the sinus after the surgery (Figure 4 ). At this point care must be taken, as extremely anterior enlargement of the ostium might result in an injury to the nasolacrimal duct. Through this enlarged ostium it is possible to inspect entire maxillary sinus, particularly when angled-view endoscopes are used ( Figure  5 ). Also, using long curved antrum forceps and suction tips, most of intra-antral pathology and foreign bodies can be removed by this approach too. What is specific for odontogenic sinusitis is that most of mucosal inflammation, as well as majority of foreign bodies of dental origin, are located in the alveolar recess of the sinus. Depending on local anatomy and position of sinus ostium, access to this part of the sinus might be difficult, even when large middle meatal antrostomy is performed. Still, in cases with OAF it is possible to reach alveolar recess through the fistula itself. Beside this, additional small puncture of the sinus in canine fossa, with an endoscope introduced through it, can provide better visualization of this part of the sinus. However, in most of the cases, angled view endoscopes will ensure good visual control in the entire sinus, even through middle meatal antrostomy. (7) is visible. Semilunar hiatus (5) is bounded by ethmoidal bulla (4) and uncinate process (6). Aperture of the maxillary sinus can not be seen, as it is located behind these structures. Dotted line illustrates path of the nasolacrimal duct. c. The same anatomic structures as seen through a 0º endoscope. Middle turbinate (1) The most important advantage of FESS, compared to other treatment options for odontogenic sinusitis, is a possibility to surgically treat inflammation of other paranasal sinuses as well, in particular that of anterior ethmoidal cells. Residual inflammation in this area is one of common causes of failure in treatment of odontogenic sinusitis. Therefore, if necessary, removal of ethmoidal bulla and opening of the anterior ethmoidal cells may be performed too (Figures 6a and 6b ). Finally, successful treatment of odontogenic sinusitis is based on efficient elimination of odontogenic source of infection. Therefore, closure of oroantral fistula (if present) and extraction of causative teeth should be performed in the same surgical act.
Literature data
Recently, several authors reported results of FESS for treatment of chronic odontogenic sinusitis (Lopatin et al., 2002; Costa et al., 2007; Andric et al., 2010; Albu & Baciut, 2010; Hajiioannou et al., 2010) . Although there were some technical differences, all studies have reported essentially the same surgical procedure, comprising middle meatal antrostomy, access to the maxillary sinus through enlarged natural sinus ostium and endonasal approach for removal of intra-antral foreign bodies, such are root tips and dental implants. The most important results of these studies are summarized in table 1. Lopatin (Lopatin et al., 2002) was the first who reported 70 cases of odontogenic sinusitis treated by endoscopic sinus surgery. Apart from 39 cases with OAF, he presented 10 cases with odontogenic cysts and 6 with fungal balls in the sinuses. Also, he presented 21 cases with foreign bodies inside the sinus. Surgical technique included usage of microdebrider, resection of the uncinate process and removal of ethmoidal bulla. Removal of foreign bodies was accomplished by curved suction tip through enlarged sinus ostium. Authors commented on difficulty in reaching alveolar recess of the sinus through middle meatal antrostomy. In initial cases they used additional puncture in canine fossa, and later on, access to alveolar recess was established through OAF itself. Out of 70 cases, after the follow-up period of up to three years, there were 4 failures. In 3 patients recurrence of OAF was noticed and in one patient stenosis of antrostomy resulted in recurrent sinusitis. Besides facial edema and nasal discharge, which were described as less pronounced compared to Caldwell-Luc procedure, no other complications were reported. Costa (Costa et al., 2007) presented 17 cases of OMS, including 5 OAF, 7 cases with odontogenic cysts, 2 cases of sinusitis related to placement of dental implants and 3 patients with root-canal sealing materials pushed into the sinus. Again, microdebrider was used and access to alveolar recess was obtained through OAF. In cases with odontogenic cysts, a bone window in the anterior sinus wall was created for removal of the cyst, while middle meatal antrostomy was performed to enhance resolution of corresponding sinus inflammation. After a 2-years follow up period, good long -term results (defined as absence of sinusitis symptoms and healing of OAF) were obtained in all cases. In one case nasal synechiae were observed postoperatively, which was corrected under the local anesthesia. Another retrospective study (Andric et al., 2010) reported results of FESS in 14 patients with OAF and corresponding OMS. Similarly to previous studies, middle meatal antrostomy was performed by resection of the uncinate process, and most of instrumentation inside the sinus was accomplished through the enlarged sinus ostium, including removal of intra-antral foreign bodies. Closure of OAF was achieved by Rehrmann's buccal advancement flap or buccal fat pad. During the follow up period of up to two years, clinical examination and control CT scans showed good results in all cases. No significant complications were reported. The only prospective study on this issue included 104 patients with OMS and 307 with rhinogenic sinusitis (Albu & Baciut, 2010) . It is of interest that no statistically significant differences in failure rates was noted comparing these two groups of patients (7% in odontogenic vs. 9% in rhinogenic group). Still, somewhat higher failures rates (13%) were noticed in cases with OAF. Surgical technique was similar to other studies, including puncture of the sinus in the canine fossa for better visualization of the alveolar recess. Again, there were not significant intraoperative and postoperative complications. Finally, in a case series from Hajiioannou, four cases of odontogenic sinusitis with OAF were successfully treated by endoscopic sinus surgery and fistula closure by synthetic surgical glue and buccal advancement flap (Hajiioannou et al., 2010) . Also, retrospective analysis of 27 cases of odontogenic sinusitis revealed that most common causes of this condition were complications of dental implants placement and tooth extraction. Treatment included transnasal endoscopic sinus surgery in 19 (70.4%) patients, Caldwell-Luc operation in two (7.4%) patients and only antibiotics in 4 (14.8%) cases. During the follow-up period of two to six months, no recurrences were recorded (Lee, KC. & Lee, SJ., 2010) . In summary, all these studies reported essentially the same surgical procedure, applying principles of FESS for treatment of rhinogenic sinusitis in patients with OMS. In all cases middle meatal antrostomy was performed which presents substantial difference to Caldwell-Luc procedure. It is interesting that most of the surgeons, at least in some cases, used additional puncture of the sinus in canine fossa, creating better access to the alveolar recess of the sinus. This is very specific for treatment of odontogenic sinusitis in which most of the intra-antral pathology is located in the lower third of the sinus. Still, it was also demonstrated that access to this part of the maxillary sinus can be achieved through oroantral fistula, if present. It is important that practically no significant intraoperative or postoperative complications occurred in any case. Although endoscopic sinus surgery might result in broad range of major and minor complications (McMains, 2008) , rare occurrence of complications in the treatment of odontogenic maxillary sinusitis might be related to the relatively limited extent of endo-nasal surgery, compared to the treatment of rhinosinusitis and nasal polyps. Although all studies presented very good short to mid-term results (follow up period lasted up to three years), there is a lack of objective measures of improvement in patients condition after the surgery. All studies reported lack of symptoms and subjective patients' perception of improvement as outcome measures. In one study (Andric et al., 2010) control CT scans were performed, but without attempt to use some scoring system of CT findings in sinusitis. The only result which can be objectively validated is recurrence rate of OAF. It ranged from 0 to 13% which is similar or somewhat higher comparing to Caldwell-Luc procedure (Guven, 1998; Yilmaz et al., 2003) . Still, it has to be addressed that closure of OAF is a delicate procedure, requiring vast experience specific to this kind of surgery. Although it is a common procedure for oral and maxillofacial surgeons, some of otorhinolaryngologists rarely perform this intervention. In fact, in a study with highest recurrence rate reported (Albu & Baciut, 2010) , authors were able to demonstrate "learning curve" since three recurrences occurred in the first 15 cases and only one in remaining patients. Finally, it can be concluded that use of FESS for treatment of OMS is clinically well documented procedure with good results and low incidence of complications. Still, from the scientific point of view, the main shortcoming of all these studies is that results of FESS are not compared with results of some traditional treatment options for odontogenic sinusitis, such is Caldwell-Luc procedure. Therefore, prospective and randomized studies are needed to establish efficacy of this kind of treatment, as well to provide criteria for individual selection of most suitable treatment of odontogenic sinusitis.
Endoscopic surgery for treatment of odontogenic cysts and tumors
The most common odontogenic cysts and tumors involving the upper jaw include periapical and dentigerous cysts, keratocystic odontogenic tumors (previously known as odontogenic keratocysts) and ameloblastomas. Their expansive growth within the upper jaw might result in destruction of the bony walls of the sinus and subsequent sinus infection (Figure 7 ).
Clinical course of these lesions tends to be relatively asymptomatic and it is not uncommon that symptoms of maxillary sinusitis are among the first signs indicating the presence of an odontogenic cyst or tumor. Selection of the most appropriate surgical treatment is based on hystological type of the lesion, but also having in mind its size and relationship to the neighboring anatomical structures, including maxillary sinuses. Inflammatory periapical and residual cysts, as well as dentigerous cysts are effectively treated by simple enucleation and extraction or endodontic treatment of the causative tooth. On the other hand, keratocystic odontogenic tumors (KCOT) and ameloblastomas require more aggressive type of surgery due to infiltrative growth and high recurrence rates. Still, while most of ameloblastomas of the upper jaw are treated by partial maxillectomy, surgical options for KCOT include decompression followed by complete enucleation, enucleation in combination with Carnoy solution or cryosurgery and, finally, resection of the involved jaw (Ghali & Connor, 2003) . In cases of odontogenic cysts or tumors occupying the sinus, common surgical approach includes removal of the lesion by a Caldwell-Luc type of surgery. Still, while such procedure results in permanent defect of anterior maxilla, visualization of the posteroinferior part of the upper jaw (which is a common site of occurrence of odontogenic lesions) might be difficult even when large antrostomy in the canine fossa is performed. Endoscopeassisted surgery for those lesions has a potential to provide better overview of the surgical field and still to allow less aggressive surgical approach. Few articles were published describing techniques of endoscope-assisted removal of odontogenic cysts from the maxillary sinus. Cedin (Cedin et al., 2005) presented 4 cases of periapical cysts with oroantral fistulae, occupying alveolar recess of the sinus. Surgical technique comprised combined approach through canine fossa and inferior meatal antrostomy, cystectomy under the endoscopic control and closure of oroantral fistula by local flaps. Successful closure of OAF was obtained in all cases and there were no recurrences during the 2-years follow-up period. In a case-series including 10 periapical and 3 dentigerous cysts (Seno et al., 2009), after partial resection of anterior portion of the inferior turbinate, inferior meatal antrostomy was performed to gain access to the alveolar recess and to allow removal of the cyst. Interestingly, although authors stated that in five cases of periapical cysts only partial resection of the cystic wall was performed, in a follow-up period ranging from 11 to 72 months no recurrences were noted. Also, several case reports were published, describing similar surgical techniques (Micozkadioglu & Erkan, 2007; Lamb et al., 2009; Di Pasquale & Shermetaro, 2006; Hasbini et al., 2001; Christmas et al., 2008) . It is interesting that in this studies access to the sinus was obtained through inferior nasal meatus, which reflects difficulties in reaching inferior portion of the maxillary sinus through middle meatal antrostomy. Such difficulties are best described in an article from Lamb and coworkers (Lamb et al., 2009) , who reported that attempt to remove odontogenic cyst and the tooth from the sinus through middle meatal antrostomy was unsuccessful, so conversion to Caldwell-Luc approach had to be performed. On the other hand, several authors reported successful removal of dentigerous cysts through middle meatal antrostomy (Di Pasquale & Shermetaro, 2006; Hasbini et al., 2001; Christmas et al., 2008) . As an alternative technique, Costa (Costa et al., 2007) used intraoral approach for removal of the cyst and middle meatal antrostomy was performed to treat corresponding sinusitis. At this point, it seems reasonable to use inferior meatal antrostomy for removal of cysts from the sinus, if patency of natural sinus ostium is preserved. If not, widening of the natural sinus ostium, according to FESS principles, should enhance resolution of sinus inflammation. However, there is some concern that simultaneous persistence of more than one opening of the sinus might actually decrease its drainage, due to "circular flow" phenomenon (Coleman & Duncavage, 1996) . Still, in a prospective study including 72 patients with severe maxillary sinusitis (as determined by Lund-Mackay CT score), combined inferior and middle meatal antrostomy shown superior results in reduction of sinus inflammation, compared to middle meatal antrostomy alone (Albu et al., 2011) . Regarding odontogenic tumors, several cases of endoscopic surgery for treatment of ameloblastomas of the upper jaw were reported (London & Schlosser, 2002; Bray et al., 2007; Leong et al., 2010) . Although in most of them entire tumor was removed by an endoscopic approach, a technique of combined maxillectomy and endoscopic ethmoidectomy was described, too (Bray et al., 2007) . Also, few cases of fibro-osseous lesions involving ethmoidal region were presented (Akao et al 2003 , Cansiz et al 2004 , Lopatin and Kapitanov 2005 . In all of them transnasal endoscopic approach was used with variable success, since in one case only reduction of tumor was achieved which required additional surgery for complete removal of the lesion (Akao et al, 2003) . At this point it has to be noted that follow up periods for cases of odontogenic tumors were variable in these reports, which rises the question of possible recurrences. While an average time for diagnosis of ameloblastoma recurrence is approximately 5 years, late recurrences are well documented in the literature (Carlson & Marx, 2006) . Therefore, long term followup, as well as prospective studies comparing endoscopic and traditional surgical techniques for removal of odontogenic tumors are needed.
Endoscopic sinus surgery and dental implant treatment
An increasing number of dental implants is placed in posterior parts of the upper jaw. Although advances in surgical techniques and implant design resulted in high success rates, complications are still encountered, many of them involving maxillary sinuses. Such complications include creation of oroantral fistulae, sinus infections and displacement of implants or grafting material into the sinus. Also, in unfavorable anatomical situations, sinus augmentation procedures are needed prior or simultaneously to implant placement.
Recently, endoscopic techniques were described, both for treatment of sinus related complications of dental implants and for sinus augmentation.
Endoscopic surgery for treatment of implant-related complications
Occasionally, displacement of implants into the sinus may occur, either during implant insertion or during functional loading period. Although some of cases may remain asymptomatic, such situation usually results in inflammation of the corresponding sinus, obviously requiring some kind of treatment. Even in asymptomatic cases, removal of displaced implant should not be postponed, since it may result in migration of implant into distant spaces, such are nasal cavity (Kitamura, 2007) , sphenoid sinus (Felisati et al., 2007) , orbit (Griffa et al., 2010) or even anterior cranial fossa (Cascone et al., 2010) . Once the diagnosis has been made, surgical procedure for implant removal may include opening of the anterior sinus wall via Caldwell-Luc approach, or endoscopic sinus surgery. In available literature, two endoscopic techniques for removal of implants were described, creating access to the sinus through canine fossa or through middle meatal antrostomy. Nakamura (Nakamura et al., 2004) reported endoscopic removal of displaced implant through a 10 x 10 mm window in the anterior sinus wall, using urological retrieval basket. Similar technique was described by Varol and colleagues in a series of 3 cases, except that curved hemostat was used for implant removal (Varol et al., 2006) . Also, it was shown that endoscopic removal of implant from the sinus can be successfully combined with simultaneous sinus lift procedure (Ucer, 2009) , facilitating future placement of a new implant. What is common for all these reports is that essentially conventional approach through canine fossa was used, but due to the use of endoscopes much smaller opening of the sinus wall had to be performed, compared to traditional Caldwell-Luc procedure.
Another possibility is to remove the implant by transnasal approach, usually through middle meatal antrostomy (Ramotar et al., 2010; Lubbe 2008 ). Such approach is particularly indicated if concomitant sinusitis is present, since it provides both an opportunity to remove displaced implant and to improve ventilation and drainage of affected sinus (Kim et al., 2007) . Still, actual position of an implant has to be determined when decision regarding access through canine fossa or middle meatal antrostomy is to be made. In a case report from El Charkawi et al. (2005), it was shown that when an implant was in a more anterior and medial position in the maxillary sinus, transnasal access was unsuccessful so a Caldwell-Luc approach had to be used. Besides this, a clinician should have in mind that position of an implant within the sinus might change in a short period of time, so once appropriate radiographs are taken, surgery should not be delayed. In a retrospective multi-center report of 27 patients with implants displaced into the sinus, Chiapasco proposed a treatment protocol based on presence of sinusitis and oroantral communication (OAC). In 17 patients who didn't have signs of sinusitis and in whom patency of the sinus ostium was preserved, intraoral approach through canine fossa was used for retrieval of implant and closure of OAC. In 6 patients who presented with maxillary sinusitis and obstruction of the sinus ostium, but without OAC, treatment consisted of partial uncinectomy, middle meatal antrostomy and removal of implant through enlarged ostium. Finally in 4 cases with sinusitis, ostium obstruction and oroantral communication, operative procedure comprised combined FESS and intraoral approach for closure of OAC by buccal advancement flap (Chiapasco et al., 2009 ).
It seems that in cases of sinus related complications in implantology, several factors have to be considered before the decision regarding the most suitable treatment option can be made. Chronic sinusitis with obstruction of the sinus ostium probably should be treated by FESS, and middle meatal antrostomy can be used for removal of foreign bodies, including implants and grafting material, as well. In situations with no or minimal signs of sinusitis and with preserved patency of the ostium, access via canine fossa is simple and effective for retrieval of displaced implants. When such an intervention is performed under the endoscopic control, it is possible to create significantly smaller bony window in the sinus wall, which should provide uneventful healing of the defect, without long-term effect on the corresponding sinus health. Finally, in a study from Aimeti and colleagues, it was shown that inferior meatal antrostomy and insertion of nasosinus tube might be useful in treatment of sinus lift complications (Aimeti et al, 2001 ).
Endoscopic surgery for sinus augmentation procedures
Reduction in hight of residual alveolar ridge of posterior maxilla might be the result of either increased pneumatization of the upper jaw or pronounced resorption of alveolar process following tooth extraction. Whatever is the reason, such situation must be resolved before placement of implants is considered. Regarding this, several sinus augmentation techniques are used, comprising crestal or lateral approach to the sinus. Although these techniques are well established, use of endoscopes has a potential to further improve results of this procedures. A prospective study on osteotome sinus floor elevation under the endoscopic control was published in 2002 (Nkenke at al., 2002) . In 14 patients a total of 22 implants were placed and the endoscopes with view angles of 70, 90 and 120 degrees were inserted through the canine fossa. After sinus floor elevation with appropriate osteotomes, β-tricalcium phosphate or autogenous bone from the retromolar region were used for sinus augmentation. At a second stage surgery, 6 months after the implant placement, follow-up sinusoscopy was performed. Out of 22 implant sites, perforation on sinus membrane was noted in one case, which was immediately repaired by periosteal patch. In all patients postoperative course was uneventful, without signs of sinusitis. However, at a second stage surgery mobility of 2 implants was noted (in a same patient who had sinus perforation) and implants were removed, while control sinusoscopy revealed migration of grafting material into the sinus. Also, in one patient polyposis of antral mucosa was noted in control endoscopy, but the implants were stable and the patient was free of symptoms, so no further treatment was performed. Authors commented on complexity of procedure and extended length of surgery (average time of surgery was 67 minutes), so they concluded that such approach is more of scientific than clinical interest. Berengo and colleagues reported results of endoscopic controlled osteotome sinus floor elevation in 8 patients in whom 16 Osseotite implants were placed (Berengo et al., 2004) . Endoscopes were introduced through a 4 mm diameter opening in the canine fossa and BioOss® particles were used for sinus augmentation. Lacerations of sinus membrane with minimal displacement of grafting material were noted in 2 cases. Authors commented on pattern of sinus membrane distension and concluded that it is possible that mucosal lacerations are more likely to occur when detachment of sinus membrane is confined to the small area around the implant site in contrast to situations when mucosa is elevated on the broader base. It is important that after a 14 months follow-up period all implants were considered to be successful, including two cases in whom membrane lacerations had occurred. Also, no signs of sinusitis were noted in these cases. Apart from endoscope-controlled osteotome sinus lift procedure, a technique of minimally invasive lateral-window sinus augmentation was described by Engelke and colleagues (Engelke & Deckwer, 1997; Engelke et al., 2003) . Basically, surgical technique comprised only a small 5 mm-diameter osteotomy at the lateral sinus wall, through which elevation of sinus membrane and placement of augmentation material was performed under the control of a 2,7 mm-diameter endoscope. A total of 118 sinus augmentations were performed in 83 patients and 211 implants were placed, most of them simultaneously with augmentation procedure. Perforation of sinus membrane was noted in 28 cases, which were repaired immediately using polyglactine mesh except of 1 case with large perforation, who required second surgical intervention. Postoperatively, one case of wound dehiscence was noted, resulting in creation of oroantral fistula and concomitant sinusitis. Out of 211 implants, 11 implants were lost, most of them before the prosthetic loading (Engelke et al., 2003) . Same author (Engelke & Capobianco, 2005) described technique of flapless sinus augmentation and simultaneous implant placement using three-dimensional surgical template. Twenty one implants were placed in six patients using this approach. One case of sinus perforation was noted and out of 21 implants one failure occurred during the healing period. Based on pertinent literature, it seems that endoscope-controlled sinus augmentation yields similarly good results compared to conventional approach. However, need for expensive equipment and prolonged time of surgery are the factors that have to be considered when discussing this issue. Also, regarding minimally invasive lateral window augmentation, prospective study comparing this technique to the traditional surgical procedure will be necessary before its clinical use can be recommended.
Conclusion
Functional endoscopic sinus surgery for treatment of odontogenic sinusitis seems as a safe and predictable treatment option. Although scientific evidence is low (since there are not any studies comparing FESS to other treatment possibilities), this is a clinically well documented procedure with low incidence of complications. Also, it has to be noted that criteria for selection of optimal treatment modality for specific clinical situations are not established. Regarding this, FESS might be particularly indicated in cases of odontogenic sinusitis with severe ethmoidal inflammation and/or obstruction of sinus ostium. On the other hand, if patency of osteomeatal complex is preserved, which is not a rarity with odontogenic sinusitis, it is questionable if middle meatal antrostomy is of any benefit for the patient. Still, available scientific data are not sufficient to answer these questions. In contrast to odontogenic sinusitis, endoscopic surgery for odontogenic cysts and tumors is documented only in limited case series reports, so at this moment it is difficult to discuss possible advantages and shortcomings of such procedures. However, it is clear that endoscope-assisted removal of these lesions should provide better visualization of the surgical field which is very important for prevention of recurrences. Until more scientific data are available, traditional treatment options with endoscopic control of poorly visualized regions (such is postero-inferior part of the sinus) can be recommended. Also, regarding treatment of implant-related complications involving the maxillary sinus, endoscopic surgery has a potential to provide effective treatment of those cases, similarly to treatment of odontogenic sinusitis of non-implant etiology. On the other hand, endoscopic sinus augmentation needs scientific evidence of superiority to conventional techniques before it can be introduced into clinical practice.
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